Introduction
Allelochemicals emancipated as residues, exudates and leachates by many plants from leaves, stem, roots, fruits and seeds reported to interfere with growth of other plants (Asgharipour and Armin, 2010) . These chemical products mainly affect plants at seed emergence and seedling levels (Alam and Islam, 2002; Hussain et al. 2007; Mohamadi and Rajaie, 2009; Naseem et al. 2009 ).
Allelopathy plays an important role in agricultural ecosystems and on a large scale, in the plant
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to lowering the land values resulting farmers to run out of weed controlling chemicals. Now, it is imperative to concentrate on research to find out some natural extract to control this menace, thereby minimizing or avoiding the frequent use of herbicides in future. Furthermore, increasing public concern on environmental issues requires alternative weed management systems, which are less pesticide dependent or based on naturally occurring compounds (Singh et al., 2003) . With increasing societal concern regarding the harmful effects of chemical or synthetic pesticides on humans as well as on environment (Mehdizadeh et al. 2017 ) have aroused substantial interest to evolve alternate eco-friendly approaches for the control of parthenium. The earlier reports deal with the allelopathic effect of P.hysterophorus on the germination and growth of different crops but unfortunately not much work has been done to study the allelopathic effects of different plant species on the control of P.hysterophorus. Allelopathy is an ecological approach and allelochemicals as biological herbicides have been a challenge to current approaches (Inderjit and Duke, 2003) .
In this regard, allelopathic effect of different plants is drawing attention on many researchers in the recent past. Therefore, keeping this view, studies on exploring the efficacy evaluation of certain botanicals extract on the growth of parthenium was under taken to identify the efficacy potential of different botanicals leaf extract on Parthenium hysterophorus L. and effect of identified botanicals with different concentrates on morpho-physical and biochemical properties of this weed.
Materials and Methods
The experiment was conducted in Agricultural College and Research Institute, Madurai, which is situated at 9 o 54' N latitude and 78 o 54' 'E' longitude with an altitude of 147 m above mean sea level.
Laboratory bioassay study was conducted to find out the effect of aqueous leaf extracts of botanicals on the control of P. hysterophorus L. The details of the experiments are presented below.
The experiment was carried out during December 2013 by following complete randomized block design (CRBD). The experiment consists of three concentrations (25 %, 50 % and 75 % plant extract) and spray with distilled water as control and twenty botanicals that presented as below. (Jawahar et al. 2013) .
B1 Abutilon indicum

Collection of botanicals
Botanicals of twenty different plant species leaves at vegetative stage were collected and the leaves were washed gently with tap water only a few seconds for removing contaminants like dust etc.
Preparation of aqueous leaf extracts
The collected fresh leaves of each botanical species were cut into small pieces, soaked in alcohol and water at 1:1 proportion, and kept for overnight. After 12 hours, soaked leaves were ground with the help of mixer grinder. From the paste, the leaf extract of each botanical species was prepared by filtration which represented 100 per cent stock solution (Sripunitha, 2009) . Further dilution of 25, 50 and 75 per cent (w/v) concentrations were prepared by adding appropriate quantity of distilled water to the 100 per cent stock solution and used as per the treatment schedule.
Sowing
In a laboratory bioassay, the effect of different concentrations of leaf extracts on germination and early seedling growth of P. hysterophorus was studied. For this, 10 seeds of P. hysterophorus were placed in a 9-cm diameter petri plate lined with a filter paper and moistened with 3 ml of different concentrations of leaf extracts. Treatment with distilled water served as control. Each treatment was replicated thrice. The petri plates were incubated at 25°C
and 12 hours light period daily for 10 days. This bioassay study was conducted twice and means values were taken for the study.
Germination percentage
Germination/emergence was measured on 7 days after sowing seeds and was calculated following the procedure of seedling evaluation in the Handbook of Association of Official Seed
Analysts (AOSA, 1990 ) by using the equation 1:
Root and Shoot length
Root length was measured on 10 DAS and mean value was calculated and expressed in millimetre. Shoot length was also measured by using the same seedlings and expressed in millimetre.
Seedling vigor index
The seedling vigor index was calculated as suggested by using Abdul -Baki and Anderson (1973) equation (2).
Equation 2:
Fresh weight
The seedlings measured for root and shoot length were also used for recording fresh weight and expressed in milligrams.
Statistical analysis
The experimental data collected from three replications were subjected to statistical scrutiny by the method suggested by Gomez and Gomez (1984) and whenever the results were found significant critical differences were worked out at five per cent probability level. Helianthus annuus Sorghum bicolor where germination was found to the zero as compared to control (100.00) (Figure 1) . Germination is the resumption of metabolic activities and growth by the seed tissues and initial step in germination is absorption of water which takes place through imbibition and osmosis which causes activation of enzymes and increased in metabolic activity. The seeds imbibed with different aqueous leaf extracts which delayed and inhibited the germination in comparison to control. The inhibitory effect in different concentration of leaf extracts on seed germination might be also due to imbalance in metabolism regulated by various enzyme activities (Oyun, 2006) . Further reduction in germination percentage might be also due to herbicidal activity of flavonaids compounds (Javaid et al. 2010) . Similar inhibitory effects of aqueous leaf extracts of Datura metel and Mangifera indica on germination of P.hysterophorus was reported by Javaid et al. 
Results and discussion
Percent germination
Root length
Observations recorded on root length (mm) are presented in table 2. The data revealed that significant differences among treatments were observed. Among the aqueous leaf extracts, Datura metel caused 91.10 % reduction in root length as compared to control. This was followed by Interaction effects between concentrations and botanicals also registered significantly. It was found that complete inhibition of shoot length of P. hysterophorus was observed in the order of Generally, the toxicity of the extract enhanced by increasing the concentration (Figures 1 and 2) .
Among the concentration, 50 and 75 % significantly suppressed root, shoot length and seedling vigor index as compared to lower concentration. The botanicals of leaf extracts in the order of
Datura metel > Mangifera indica > Azadirachta indica > Tagetes erectus > Helianthus annuus >
Sorghum bicolor were very effective in retarding root and shoot length and seedling vigor index.
Effect of aqueous leaf extracts of botanicals viz., Datura metel, Mangifera indica, Azadirachta indica, Tagetes erectus, Helianthus annuus and Sorghum bicolor on seedling biomass was similar to that of their effect on root and shoot length. The reduction in seedling root and shoot length, seedling vigor index and seedling fresh weight might be attributed to the reduced rate of cell division and cell elongation due to the presence of allelochemicals present in the aqueous leaf extracts (Buckolova, 1971) . The remaining botanicals also showed inhibit effect on the growth of parthenium but the effect was not much pronounced as compared to above treatments.
Fresh weight
The data on seedling fresh weight (mg) of P. hysterophorus are presented in table (5). Fresh also indicated that concentrations of botanicals extract also have a significant effect in expressing the herbicidal effect on P.hysterophorus. Therefore, the above botanicals were chosen along with concentrations for further investigations through pot culture study. 
Conclusion
The present study reveals that the Higher reduction in seedling length and seedling vigor index were also noticed in P.hysterophorus with 50 and 75 % concentrations of botanical extract in the order of Datura metel> Mangifera indica> Azadirachta indica> Tagetes erectus> Helianthus annuus > Sorghum bicolor as compared to other botanicals. This needs further studies, to test the efficacy of these crude extract under field conditions. Furthermore, the allelochemicals present in these extracts responsible for germination and growth reduction should be identified and isolated. There is a possibility of using these allelochemicals directly (or) structural leads for discovery and development of environment-friendly herbicides to control one of the world's worst weed (P.hysterophorus). Secondly, the movement of allelochemicals, mode of action, selectivity etc. should be broadly studied. Finally, the impact of the use of allelochemicals from the agronomic and environmental point of view needs special attention.
